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the  rpecfcrsl  response  maximum  from  758  to  890  a**,  the  Xo»$  wbs- 
Isjsuth  limit  fpcm  80(?  to  1200  3^*  Tte  x-ray  diffraction  pattern  for  this 
cat nod®  oxMfeited  the  powder  diffrsetioa  lines  efc^acteristlc  of 
la  the  p»j«irsti?m  of  the  j&ctogr&ghs  uafiltexed  copper  radiation  vns  ossa 
to  two**?  prohibitively  losg  exposures,  23s®  diffraction  pattern  for  PS  pc  li- 
fe 1 sc  v*ooftsiJ5©a  a series  of  single  crystal  spots  because  of  2^  and  K~ 
copper  radiation,  See  majority  of  tbe  spots  could  b«  definitely  assoc- 
iated i*ith  ttoe  presence  of  some  large  CfigO  crystals;  however,  a pair  of 
•pots  could  possibly  be  associated  &lth  ih»  presence  of  seas*  Ce-,0  crystals. 

In  the  fabrication  of  FT  63  X tba  cesium  addition  was  continued  to  2,8 
(Cs/O)  mlm  rctio.  1S»  pfectoesslssion  during  the  ceeius  addition  p aseed  & 
mxiss:**  at  2,0  (Cat/o),  the  thermionic  emission  iBsreaosd  to  & saadLaus*  on 
cooling  tbs  cesium  source  at  2.V  (Cs/o),  but  further  cesium  addition  re* 
suited  in  a rapid  decrease  in  the  thermionic  emission.  At  2.S  (Cs/ 0)  the 
thermionic  emission  had  disappeared  sad  the  response  (i>  775  ais)  was 
negligible.  On  cooling  the  tube  tfc  room  tes^erature  excess  cesium  v&& 
observed  condeoeing  on  the  tube  slsasnte  vhlch  cooled  first.  After  fabri- 
cation the  photcresponse  had  a mxieun  at  &0  i . and  a ioa^  v&velength 
limit  of  80S  ast,  Ife®  tube  ves  then  baked  at  150“  C tor  2 hours  end  at  130*  C 
for  3-‘S  kouro  to  distil  ease  of  the  eeeiua  excess  into  *,  cesium  source 
■sMck  van  maintained  at  less  than  50* C.  After  sealing  +v  - feei’w  source 
off,  tbs  tube  turn  clean  a 150*5  5.7.““*  •'  --*■»**  v.:  ■>««  w 

is  «ay  significant  change  in  the  c^t&ietlcn  current  or  tSse  i^tc**i»*ioa 
sc  compared  to  the  imlcns  150* C -»she«  It  i*  interest*  *0  note  that 
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PaOSGKJGOSSIVX  3UR FACES 


Irnring  this  quarterly  period  the  radioactive  eesiua  tracer  gross 
composition  and  the  x-ray  diffraction  phase  ideatif icatics  studies  of 
tbe  photocathode  have  been  completed.  The  principal,  results  are 
suasssrited  in  the  following  section  and  s brief  description  of  th® 
experiments  is  then  presented.  Since  detailed  technical  reports  on 
the  experimental  investigations  of  the  S-l  surface  are  being  prepared/ 
no  extensive  discussion  of  the  experiments  is  presented. 

1. 

The  gross  cossg?osition  of  8-1  pfcotocathodes  prepared  at  150*  and 
190*C  has  been  investigated  using  radioactive  cesium  to  determine  the 
cesium  concentration  on  the  actual  photosurf ace . In  this  investigation 
the  cathode  consisted  of  a thick  evaporated  silver  film  (>  1000  A)  on 
a glass  substrate.  The  Investigation  has  demonstrated  that  the  gross 
composition  of  the  cathode  may  vary  widely  without  narked  changes  in 
the  Infrared  response  characteristics.  For  good  tubes  prepared  at  190*C 
the  cathode  (Cs/o)  tsole  ratio  varied  from  0.8  to  1.^9j  whereas  for 
tubes  prepared  at  150*C  the  ratio  varied  from  1. 52  to  2.07 • It  was 
observed  that  the  silver  film  thickness  and  the  speed  of  evaporation 
affect  the  characteristics  of  the  oxidation  process  as  well  as  the 
characteristics  of  the  final  cathode.  In  addition/  it  appears  that 
there  Is  a transport  of  oxygen  (as  a cesium  oxide,  probably)  if  excess 
cesium  is  introduced  into  the  tube. 
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file  x-ray  diffraction  phase  identification  experiments  have  demon- 
strated that  the  only  cesium  oxide  detectable  in  6 high  sensitivity 
good  infrared  response  surface  in  Cs^G,  Cathodes  containing  cesium  in 
excess  of  CSpO  ( namely  Ck-O)  do  not  exhibit  good  infrared  response 
characteristics.  It  has  also  bean  demonstrated  that  infrared  sensitive 
surfaces  ns*y  be  prepared  at  lJO'C  which  contain  unreacted  silver  oxides 
and  which  are  stable  at  roe*  tarperaturo  for  at  least  several  weeks  , 

during  the  preparation  of  the  x-ray  sample  tubes  evidence  was  ob- 
tained which  indicates  that  in  the  reaction  of  cesium  with  the  photo- 
cathode  practically  every  collision  results  in  chemical  reaction. 
Consecuentj.y  the  tube  geometry  may  exert  a profound  influence  on  the 
thermionic  and  photoelectric  characteristics  as  a function  of  the  time 
of  cesium  addition  and  the  corresponding  grosB  (Cs/o)  sole  ratio  for  the 
tube. 

In  the  preparation  of  the  massive  cathode  tube  it  is  frequently 

necessary  to  repeatedly  oxidise  and  heat-treat  the  cathode  to  obtain 
a surface  which  oxidizes  uniformly  during  the  glow  discharge.  It  has 
been  observed  that  aassive  silver  sheet  which  has  been  well  rinsed 
vith  distilled  water  Just  prior  to  sealing  the  tube  to  the  vacuum 
system  consistently  oxidizes  uniformly  during  the  first  glow-discharge 
oxidation.  It  appears  that  the  white  deposit  frequently  formed  during 
the  sealing-off  of  the  end  of  the  pyrex  envelope  is  not  completely  re- 
moved during  out gas sing  and  that  this  substance  does  interfere  vith 
the  oxidation  of  the  silver. 
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2.  ©sees  oossmvnm  o*  the  mmQmmBz 

Aa  investigation  hat  been  perforaad  is  which  the  gross  Cs/O  mole 
ratio  of  the  photocatbodes  formed  under  different  txperiiaeatal  conditions 
was  determined.  This  study  was  performed  by  reacting  cesium  containing 
a known  ass <r  : of  radioactive  Cb1^  with  a known  amount  of  oxygen  depos- 
ited by  s high  voltage  glow  discharge  on  an  evaporated  silver  film.  The 
actual  tube  construction  and  fabrication  procedure  have  been  described 
In  previous  reports.  After  phototube  processing  was  completed  end  the 
spectral  response  characteristics  determined,  the  tube  envelope  was 
opened,  and  the  cathode  reauved.  The  concentration  of  cesius  on  the 
cathode  was  determined  by  counting  the  radioactive  cesiu®  with  a Geiger 
counter  and  comparing  this  result  to  that  obtained  with  a set  of  stand- 
ard samples  containing  known  aaounts  of  the  original  tracer  cmtxm 
sirture.  Pros,  the  total  cesium  thus  deter  sired  and  the  known  amount  of 
oxygen  deposited,  the  gross  (Ce/o)  sole  ratio  for  the  cathode  -xss 
co^uted.  This  ratio  is  referred  to  as  the  (Cs/o)  count  stole  ratio. 

Since  the  cesius  addition  to  the  tube  was  controlled  by  a capillary  of 
known  distensions,  it  was  also  possible  to  compute  a gross  (Cs/o)  ncle 
ratio  based  cn  the  ceslun  i lav  rate  through  the  capillary.  This  ratio 
differs  from  the  count  ratio  because  of  the  reaction  of  ceslun  with 
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cathode  discussed  latex . 

In  the  tubes  prepared  earlier  at  J.908C  using  an  evaporated  silver 
film  substrate  it  vaa  not  readily  possible  to  obtain  cathodes  which  were 
easily  oxidised  or  which  developed  the  desired  infrared  respouse  during 
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tha  reaction  with  cesium.  She  cathodes  war®  characterised  by  the 

absence  of  significant  thermionic  emission  during  cesium  addition 
and  final  photorenjtonses  with  long  wavelength  limits  of  lees  than 
1000  rap.  After  considerable  experimentation,  it  wsu  found  that 
good  cathodes  could  be  produced  consistently  by  using  a thicker 
evaporated  silver  film  or  by  using  e very  slowly  evaporated  fil®. 

These  results  clearly  demonstrated  that  the  thickness  and  the  speed 
of  evaporation  of  the  silver  affected  the  characteristics  of  both 
the  oxidation  process  and  the  photoelectric  properties  of  the  final 
surface . 

The  composition  and  photoelectric  date  for  the  rndicae  •-.ive  cesium 
tubes  which  have  been  prepared  at  150*  and  190*C  are  briefly  summarised 
in  Table  I*  It  is  evident  from  the  data  that  the  gross  composition  of 

a good  cathode  aay  vary  widely  (0.8  to  1.49  (Cs/o)  count  for  190*0 
tubes)  without  sarked  changes  in  the  photoresponse.  The  infrared 
sensitive  190*C  tubeg  were  prepared  by  discontinuing  the  cesium 
addition  shortly  beyond  the  Maximum  thermionic  emission.  It  was  not 
possible  with  the  limited  data  to  correlate  directly  the  photoelectric 
characteristics  with  the  gross  composition  data. 

During  the  preparation  of  190*C  cathodes  the  surprising  result 
was  obtained  that  the  (Cs/’o)  count  mole  ratio  decreased  when  excess 
cesium  was  introduced  into  the  tube.  (See  also  Progress  Report  So.  7) 
This  is  illustrated  in  rig.  1 where  the  (Cs/0)  count  ratio  is  plotted 
as  a function  of  the  (Cs/o)  flow  ratio.  This  result  indicates  that 
there  is  a transport  of  oxygen  from  the  cathode  at  lyO*C  if  excess 
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Tuoe 

Te®p. 

(Cb/0) 

Flow 

(Cs/o) 

Count 

g.  At os 
of  ,■ 
0 x 10u 

hong 

limit 

fex.  P.  B. 

...  (B*)_ 

659.16 

190 

10.71 

0.28 

1.27 

659-19 

19C 

2.65 

0.74 

0.75 

660 

500 

659-28 

190 

2.23 

1.01 

3.10 

135c 

920 

659-33 

190 

5^5 

2.10 

2.42 

-- 

«»  m 

659-42 

190 

7.80 

0.79 

1.32 

850 

615 

659-46 

190 

8.49 

0.57 

1.26 

95  c 

630 

15S6-UI 

190 

1.57 

0.80 

1.06 

370 

1588-122 

190 

2.79 

1.49 

1.37 

135c 

950 

1508-130 

190 

2.51 

0.80 

2.87 

1230 

920 

1588-137 

190 

2.59 

1.23 

I.83 

1250 

935 

1588-145 

190 

7-91 

0.57 

1,63 

-- 

1588-165 

150 

4.31 

2.07 

3.82 

1250 

910 

1588-180 

150 

2.98 

1.52 

3-27 

1300 

870 

1588-186 

150 

4.95 

1.41 

2.08 

1150 

875 

1588-192 

150 

1.991 

0.88 

1300 

930 

1588-198 

150 

5.06 

1.577 

1.73 

1350 

930 

1588-200 

150 

11.0 

1.268 

1.198 

120c 

875 
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cesium  is  introduced.  Sh*  lose  of  oxygen  could  not.  be  related  to  the 
total  oxygen  content  of  the  cathode,  the  time  required  for  cesium  addi- 
tion, nor  the  oxidation  character is tics  of  the  silver.  It  appears 
probable  that  the  lose  of  oxygen  involves  the  transport  .of  a cesium 
oxide  (possibly  Cs^O)  through  the  gaseous  phase. 

In  the  case  of  tubes  fabricated  at  150* C there  does  not  appear  to 
be  any  close  correlation  betveen  the  (Ca/o)  count  sad  (Cs/o)  flow  sol® 
ratios  as  shown  in  fig.  1.  She  good  infrared,  sensitive  150*C  cathodes 
appear  to  have  a significantly  higher  (Cs/0)  count  ratio  than  the  190*C 
tabes.  At  15G*C  tbs  ceeius  oxide,  C®50,  can  be  fortred  as  a stable  solid 

o' 

phase.  Consequently  it  is  surprising  that  it  was  not  readily  possible 

to  prepare  cathodes  with  a (Cs/o)  count  sole  ratio  significantly  greater 
than  2.0.  It  appears  that  solid  Cs^O  tsasi  be  volatile. 

2.  PEASE  IBSSTIFICATIOS 

The  identification  at  the  principal  components  of  the  photos urfacs 
has  been  accomplished  by  an  x-ray  diffraction  study  of  the  powder  ob- 
tained by  scraping  the  photosurface.  In  this  process  the  massive  cathode 
tube  design  was  modified  in  that  a pyrex  x-ray  taeple  capillary  tube  was 
sealed  to  the  end  of  the  phototube,  and  a small  razor  blade  was  Introduced 
Into  the  tr.be . After  the  tube  preparation  was  completed,  the  rasar  blade 
(manipulated  with  a permanent  magnet)  was  used  to  scrape  off  a sample  of 
the  photosurface.  The  scrapings  were  shaken  into  th®  attached  capillary. 
The  phototube  was  then  mounted  in  a suitable  holder  and  an  x-ray  photo- 
graph of  the  powder  uasigle  was  prepared.  By  this  procedure  it  was  possible 
to  minimise  the  contamination  of  the  sample  with  foreign  mtorials  and 
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to  ue«  tit#  spectral  response  as  a quality  control. 

Before  describing  the  result*  which  have  b#e&  obtained,  it  Is  im- 
portant to  seta  the  limitation*  of  the  procedure.  In  tike  scraping  of 

tbs  powder  aaspie  significant  quantities  of  silver  are  necessarily  intro- 
duced into  the  A*  a result  the  diffraction  patterns  off  the  oxide 

phases  sr«  weak  relative  to  that  of  the  silver  and  therefor©  only  cos- 
o»ai»  at  appreciable  concentrations  (>^5$)  are  readily  detected - 

k eerie®  of  six  x-ray  saa^le  phototubes  have  been  prepared  «*  shorn 
in  Sable  XX,  fvo  tubes  Pf  42  %,  and  FT  55  X were  fabricated  at  190*S. 

In  the  preparation  of  FT  ^2  % the  cession  source  was  cooled  at  the 
thermionic  emission  anxious,  and  the  tube  was  cooled  after  the  second 
sudanra  was  passed.  In  the  east  of  FT  55  S the  cesium  addition  was 
continued  until  the  stable  190*C  thermionic  emission  surface  with  cesium 
source  cool  was  obtained.  After  fabrication  both  tubes  were  given  a 
130*0  bake.  She  other  tubes  were  fabricated  at  150*0  in  sn  effort  to 
clarify  the  reason  for  the  difference  in  the  emission  behavior  during 
fabrication  at  150  and  190*C . It  has  been  observed  that  when  the  cesium 
source  at  (Ct/o)  stole  ratios  of  1.0  is  cooled,  the  thermionic  emission 
Increases  to  a stable  value  for  tubes  fabricated  at  150*0  but  decreases 
rapidly  to  a low  value  for  tubes  fabricated  at  190*C.  In  addition 
several  tubes  have  been  prepared  at  1?0*C  in  which  good  infrared  sensi- 
tive surfaces  have  been  obtained  at  gross  tube  composition  mole  ratios 
between  2.0  and  3»0  (Oa/o).  This  result  suggested  that  either  Cs,0  could 
contribute  to  tho  infrared  phoioea&saion  or  that  a cesium  sink  other 
than  the  photosurface  existed  in  the  tube. 


The  x-ray  diffraction  study  of  the  good  infrared  cathodes  prepared 
at  190*0  demonstrated  that  the  principal  cesium  oxide  present  vaa  Cs^O, 

Considering  tbs  process  of  the  development  of  photoswission  and  thermi- 
onic «stf.a#5oa  at  190*0 , the  results  indicate  v»t,  the  infrared  photo- 

emitter  is  crystalline  Cs20, 

In  the  preparation  of  FT  59  X and  FT  65  X at  I50*C,  the  cesium 
addition  was  discontinued  at  1.0  (Cs/O) . At  this  stage  the  top  half  of 
the  cathode  exhibited  the  color  c the  original  silver  oxide,  whereas 
the  bottom  half  appeared  to  have  reacted  vlth  cesium  to  form  a dark 
black  to  grey  surface.  The  photoresponse  of  the  top  half  of  the  cathode 
was  considerably  less  than  the  bottom  but  vith  only  minor  differences  in 
the  wavelength  characteristics  of  the  spectral  response  curves.  Both 
sections  of  the  tube  exhibited  infrared  aensitiveity.  It  did  not  prove 
feasible  to  prepare  x-ray  photographs  of  samples  from  the  two  cones . 

The  x-ray  diffraction  pattern  prepared  from  the  PT  59  X sample  exhibited 
the  strong  lines  characteristic  of  glow-discharge  oxidized  silver,  and 
possibly  the  strongest  line  of  OsgO^.  The  sample  from  FT  65  X consisted 
primarily  of  salvor.  The  actual  oxide  concentration  in  the  sample  was 
too  low  to  be  detected. 

The  results  on  the  1.0  (Cs/o)  tubes  clearly  demonstrate  that  at 
ipG‘C  an  infrared  sensitive  surface  may  be  formed  witn  excess  silver 
oxide  present.  It  appears  probable  that  the  difference  in  tube  fabri- 
cation characteristics  for  150*  and  190*0  at  1.0  Ce/0  is  related  to  the 
rate  of  decomposition  of  unreacted  silver  oxide-  It  is  possible  that  at 
190*6  the  stable  thermionic  emitting  surface  is  not  formed  until  the 


10 


l 


silver  oxides  have  been  reduced  and  au  eppro^imtiea  to  phase  equilib- 
rium established. 

tvo-ssoae  »pj«&r*.5ioe  of  th®  1.0  (C*/0)  tubes  is  uadoucte&ly  re- 
lated to  the  molecular  beam  effect  aeeociated  vith  mounting  the  cesium 
satraD.ce  tube  at  the  base.  In  the  course  of  the  preparation  of  other 
x-ray  sample  tubes,  it  h&a  been  observed  that  during  cesium  addition 
the  boundary  slovly  sweep#  the  cathode  fee®  fro*  botto*  to  top.  In 
addition,  the  very-  rapid  decrease  in  the  theralonic  emission  associated 
vith  excess  cesium  does  not  occur  until  the  cathode  has  been  covered  by 
the  reaction  region.  This  behavior  is  understandable  if  it  ±§  assumed 

v 

that  practically  ©very  cesium  collision  vith  the  surface  remits  in 
reaction,  and  therefore  the  tube  geometry  le  critically  involved  in  the 
distribution  of  cesium  on  the  cathode.  It  is  to  be  noted  that  rate  of 
decomposition  of  the  glow  discharge  silver  x3des  at  19Q*C  is  aeasureeble  j 
hovever,  the  rate  le  sufficiently  slow  that  an  appreciable  fraction  of 
the  oxygen  is  net  lost  during  the  fabrication  of  a massive  cathode  tube 
at  190*6.  It  vould  appear  probable  that  the  rate  of  decomposition  at 
15Q*C  vould  be  negligible  vith  respect  to  the  process ir <5  time  involved. 

Tvo  excess  cesium  cathodes  FT  5 8 X and  FT  63  X vere  prepared  at  150*6. 
In  the  case  of  FT  50  X the  cesium  addition  vas  discontinued  at  2.4 
(Ce/C)  when  the  infrared  response  (A  > 775  m)  becama  negligible  com- 
pared to  the  vhite  light  response.  Cooling  the  cesium  source  did  not 
produce  a marked  change  in  the  thermionic  emission.  After  Stealing  the 
cesium  source,  the  tube  vas  baked  for  tvo  tours  at  1 >0'C  during  which, 
tims  appreciable  thermionic  emission  v&a  developed.  The  bate  changed 
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thz  spectral  r@@pom&  maximum  fro*  752  t©  890  ^ * ©ad,,  the  long  wave- 
length Halt  from  800  to  1200  m « the  x-ray  diffraction  setters  for 
this  cathode  es&ibited  the  po w&e?  diffraction  liars  ©horactsriatle  of 

C*g0.  In  tha  Reparation  of  the  photographs  aafiltered  copper  radi- 
ation m?  used  to  avoid  prohibitively  long  exposure?*  * The  diffraction 
patters  for  Ff  §3  3£  also  contained  a aerie*  of  single  cryetal  spots 
because  of  and  copper  radiation,  fh®  Majority  of  the  spot*  could 
be  infinitely  associated  with  the  presence  of  sow?  I&rgs  CsgO  crystals  | 
fcowsvss',  a pair  of  spot®  could  possibly  be  associated  with  the  presence 
of  6*^0  crystals. 

In  the  fabrication  of  FT  63  I the  cesium  addition  vaa  continued  to 

2.8  (Gs/O)  mole  ratio.  the  photosmission  during  the  cesium  addition 
passed  a maximum  at  2.0  (Cs/C),  tbs  thermionic  emission  increased  to  s 
m&xlmm  on  cooling  th*  aesima  source  at  2.4  (Cs/o),  but  further  cesium 
addition  resulted  in  s rapid  decrease  in  the  thermionic  emission.  At 
2.8  (Cs/0)  the  thermionic  emission  had  disappeared  and  the  y£  response 
(A  > 775  on)  to  room  temperature  excess  cesium  was  observed  condensing 
on  the  tube  elements  which  cooled  first.  After  fabrication  the  photo - 
response  bad  a maximum  at  6h0  mu  ©ad  a long  wavelength  limit  of  800  «^i. 
The  tubs  was  then  baked  at  1$0*C  for  2 hours  and  at  130*0  for  3.5  hours 
to  distil  some  of  the  cesium  excess  into  the  cesium  source  which  was 
maintained  at  less  than  $0*0.  After  sealing  the  cesium  source  off, 
the  tube  was  given  a 150*0  equilibrating  bake.  This  bake  did  net  result 
in  any  significant  change  in  tbs  conduction  current  or  the  photossission 
as  compared  to  the  previous  150*0  bake.  It  is  interesting  to  not®  that 
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the  conduction  current  decreased  with  decreasing  temperature  and  thus 
the  leakage  current  is  not  dun  to  Ke+sJ_Lie  conduct  ion.  After  tbs  hstk® 
the  spectral  response  mxlmm  m»  observed  at  650  sa-u  end  1 s&®  long  wave 
length  limit  at  810  r^x,  Iha  x-ray  photograph  for  this  cathode  clearly 
demonstrated  the  presence  of  large  single  crystals  of  Cs^O  and  randomly 
oriented  eaa.ll  crystals  of  CsgO.  fhus  a cathode  definitely  containing 
C93O  does  not  have  good  infrared  response  characteristics* 

k,  ai^-SiSSaASOl  QK22ATI8H 

Boring  the  early  stages  in  the  preparation  of  the  cathodes  for  x-ray 
diffraction  studies,  it-  was  observed  that  in  some  tubes  it  was  very 
difficult  to  obtain  a unifora  glow-die charge  oxidation  of  the  cathode. 

It  was  frequently  necessary  to  oxidise  and  heat-treat  the  cathode  3 or 
k tines  before  a unifora  oxidation  was  obtained.  In  addition  it  was 
frequently  observed  that  a very  thin  hasy  white  deposit  forms  in  the  tube 
envelope  when  the  end  of  the  pyrex  envelope  is  sealed  off.  During  the 
initial  out -gas sing  of  the  tube,  the  white  film  was  transferred  to  the 
cooler  portions  of  the  vmcuua  system.  It  has  been  established  that  the 
white  substance  Is  water  soluble  and  if  the  interior  of  the  tube  is 
carefully  rinsed  with  distilled  water  Just  prior  to  mounting  on  the 
vacuum  system  the  oxidation  of  the  cathode  consistently  proceeds  uniform- 
ly over  the  entire  surface.  Thus  it  would  appear  that  the  white  substance 
is  not  completely  removed  during  the  out-gassing  and  can  affect  the  oxi- 
dation characteristics  of  the  silver. 
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5 . gkwtm*  §wdesw®  or  ss?o 


its  mentioned  is  ifes  last  progress  report  , electron  density  cal- 
culation* era  being  tsd§  for  the  C$gO  crystal,  fa®  first  calculations 
bar®  'bean  collated  during  the  quarter . As  the  result  of  these  com- 
putations as  error  in  » psreiseber  has  teen  found  vhich  is  of  consider- 
able importance  - The  structure  aay  be  roughly  visualised  Sm  aade  up 
of  parallel  planes  of  reslum  ions  vhich  ere  out  quite  equally  spaced, 
the  distance  between  on*  pair  of  layers  Is  somewhat  s sailer  than 
between  an  adjacent  pair  and  these  repeat  alternately  throughout  the 
structure.  Oxygen  lies  between  one  pair  of  cesium  planes  but  no 
oxygen  is  between  the  other  pair.  Peeaucr  of  the  low  scattering  power 
at  oxygen,  coopered  to  cesium,  it  is  difficult  to  decide  which  of  the 
two  alternate  positions  it  occupies.  The  line  sections  have  shewn  that 
the  oxygen  position  is  the  opposite  of  that  which  has  previously  been 
assumed.  This  changed  position  leads  to  better  agreement  between 
observed  and  calculated  scattering  factors.  The  change  does,  however, 
require  new  electron  density  calculations  which  have  also  been  com- 
pleted. Preparation  of  a final  report  on  the  structure  is  planned  for 
the  near  future. 

The  measurement  of  aagnetlc  susceptibility  and  electrical  conduc- 
tivity for  Gs^O  is  underway.  These  measurements  will  be  completed 
before  the  preparation  of  the  final  report  on  the  structure  of  this 
crystal.  The  structure  determination  on  Cs^O  Is  complete. 
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